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Abstract 
The main focus of the study is map the objective geography of educational opportunities in Rio de Janeiro and Belo 
Horizonte. Our approach was the construction of a Spatial Index of Educational Opportunities that combines two 
basic dimensions: demand for fundamental schools (6-14 aged pupils) and provision of schools. Both cities have 
similar center-peripheral segregation schemes, but differ in their educational policies. While in Rio de Janeiro the 
parents have free choice of the school to enrollment their children, Belo Horizonte is divided into school catchment 
area and the parents make the enrollment of their children in the school according to their address.  
The methodological approach considers different analysis tools offered by Geographic Information System (GIS). 
The demand for schools is being approached by calculating the spatial density of children between 6 and 14 years. 
The basis for this calculation is the 2000 census of the Brazilian Institute of Statistics and Geography (IBGE) that is 
available in census tracts. The data basis for the provision of schools is the record of all public schools of the National 
Institute for Educational Studies and Research Anísio Teixira (INEP). All fundamental schools in the two cities in 
that list have been georeferenced by address in order to be able to calculate spatial statistics. The results show that the 
different policies of education in the two analyzed cities do not have effects on the general scheme of the spatial 
distribution of educational opportunities. 
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1. Introduction 
In Brazilian cities the educational system is strongly stratified. Out of strictly educational mechanisms 
of stratification, three can be highlighted: (a) allocation of students in public or private schools; (b) 
allocation of students in schools of different public sector (municipalities and states schools) with 
different performances in standardized tests; (c) allocation of students in schools of the same sector, but 
that have different conditions and performances. About the first aspect research has indicated a strong 
relation between the school sector and the socio-economic characteristics of the school’s students. One of 
the consequences is the low heterogeneity of the social composition of the schools. On the other hand, the 
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second and third mechanisms of stratification are related to the differentiated access to educational 
resources. As those resources are not distributed equally in space it is very important to consider how they 
are distributed spatially. Additionally, studies of urban sociology point out that the model of residential 
segregation combines high social distance regarding social inequality of individuals and available urban 
resources and territorial proximity.  
The main focus of the presented paper is to map the educational opportunities in the Brazilian cities of 
Rio de Janeiro and Belo Horizonte. Both cities have similar center-peripheral segregation schemes, but 
differ in their educational policies. While in Rio de Janeiro the parents have free choice of the school to 
enrollment their children, Belo Horizonte is divided into school catchment area and the parents make the 
enrollment of their children in the school according to their address.  
The question that guides this article is to highlight the structure of educational opportunities in Rio de 
Janeiro and Belo Horizonte. This perspective is approaching the concept of the geography of 
opportunities developed by Galster and Killer [1] in which exists objective as much as subjective 
variations associated to the process of decision making and to the restrictions that space places. We will 
show the mapping of the objective geography of educational opportunities of children from 6 to 10 years 
that correspond to fundamental education. In addition, we compare the educational opportunities in the 
two cities with different models of residential segregation and educational policies 
2. Rio de Janeiro and Belo Horizonte: models of socio-spatial segregation 
In the big Brazilian cities the emergence of a model of spatial organization can be observed where the 
differentiation of social classes is transformed into physical and symbolic separations. These socio-spatial 
processes are very important for the understanding of the mechanisms of production/reproduction of 
social inequalities. This segregation creates differences in characteristics, resources, power and status that 
are constituted on material basis the formation of social categories that tend to look for specific locations 
in the city and thus creating the social division of the territory. 
In Rio de Janeiro a relation between the urban and social space that is all but homogeneous can be 
observed. Differences between the urban structure and the social hierarchy are prevailing and inside of 
spaces dominated by superior classes popular territories exist that generate geographic proximity of 
groups that are from opposite positions of the social space [2]. Figures 1 and 2 show the distribution of 
the Social Development Index of the city of Rio de Janeiro and the city of Belo Horizonte. The SDI is an 
index composed of the following dimensions: a) access to basic infrastructure; b) housing quality; c) 
education and d) income. The results show that the models of segregation in Rio de Janeiro and Belo 
Horizonte are a center-periphery model characterized by the presence of a region where the highest SDI is 
concentrated and another with low values of the index. However, in Rio de Janeiro the model of 
segregation is more complex: in a more detailed analysis the specialties inside of those regions can be 
observed: Within the region of the superior lasses we can find areas of underprivileged groups and in the 
suburbs of the west of the city a local centre-periphery gradient of the SDI can be noticed. Studies of 
urban sociology point out that the model of residential segregation in Rio de Janeiro combines high social 
distance regarding social inequality of individuals and available urban resources and territorial proximity. 
The most obvious peculiarity of this model is the presence of illegal settlements (favelas) in areas of high 
concentration of the rich segments of the social structure.  
 



































Fig. 2. The Social Development Index (SDI) in 2000 – Belo Horizonte 
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3. Rio de Janeiro and Belo Horizonte: educational systems features 
In the city of Rio de Janeiro in 2005, 75% of enrollments in fundamental school were under municipal 
responsibility. Private schools accounted for 23% of enrollments and the state system for only 1% of 
enrollments. The mapping the geography of educational opportunities in the city of Rio de Janeiro shows 
the existence of mechanisms that provide access to quality schools for children from working-class 
families, particularly for the fundamental school. Among the mechanisms we can highlight the permission 
of the Department of Education of the local government to not restrict the enrollment in public schools to 
the vicinity of the student’s residence, and provide free public transport for students [3, 4]. 
In Belo Horizonte the setting of educational opportunities are different. One difference between Belo 
Horizonte and Rio de Janeiro is the large number of primary school enrollment in state schools. In 2005, 
32% of enrollments in state schools, 48% in municipal and 20% in private schools. Another difference is 
related to how to enroll children in state and municipal schools. Since 2000, the educational policy 
adopted is based on the model of school catchment areas in which the parents must enroll their children in 
schools in accordance with the address of residence. It is important to emphasize that this policy is a joint 
effort between the state and municipal networks. The city of Belo Horizonte is divided into areas in which 
there is only a state or local school that will meet all the demand for primary education in the area. The 
service areas are demarcated according to rules that include population growth, housing growth and the 
road network. Because of this allocation policy in schools, the government not provides free 
transportation for children in Belo Horizonte. 
4. Data and methods 
The operationalization of mapping the objective geography of educational opportunities in the two 
cities is realized with the construction of the Spatial Index of Educational Opportunities (SIEO) that 
combines two basic dimensions: demand for schools and provision of schools. The provision of schools is 
modeled regarding two criteria: access and possibility of choice of schools. The school provision is bad if 
there is no school in a 1000 meter radius indicating the lack of access to at least one school within 
walking distance. If there are one to five schools within 1000 meters the school provision is medium and 
it is good if there are more than five schools within the same radius representing the areas of good 
possibilities of choice. The demand for schools has been calculated using the spatial concentration of 
children between 6 and 10 years. This layer has been classified in three classes as well representing the 
areas with low, medium and high demand of schools. To create the Spatial Index of Educational 
Opportunities (SIEO) the two layers of demand and provision of schools have been joint to see where 
spatial concentration of pupils and schools is matching and where not. The resulting layer has been 
classified into areas of good educational opportunities (good provision – low demand), medium (equally 
distributed provision and demand) and low opportunities (low provision - high demand). In a last analysis 
step, characteristics of the population that lives in the different areas of educational opportunities have 
been assessed by estimating quantity and socio-economic development. 
The data basis for the calculations regarding population (quantity as well as socio-economic level) is 
the official census of the Brazilian Institute for Statistics and Geography (IBGE) of the year 2000. The 
variables contain information on basic infrastructure, type of housing, analphabetism, income and 
education of the head of the household, as well as the number and age of all people. The spatial unit is the 
census sector which contains 300 households at an average. The data basis for the provision of schools is 
the record of all public schools of the National Institute for Educational Studies and Research Anísio 
Teixira (INEP). All fundamental schools in the two cities in that list have been georeferenced by address 
in order to be able to calculate spatial statistics. Other spatial data as the limit of the municipality and the 
districts and land use data has been used from the GIS-database of the local governments. More details 
about the methodology of Spatial Index of Educational Opportunities in Lange [5].   
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5. Results 
Figures 3 and 4 show the distribution of the Spatial Index of Educational Opportunities in the city of 
Rio de Janeiro and the city of Belo Horizonte. These maps can be interpreted in different ways. In the 
perspective of educational opportunities we prioritize in the interpretation four regions: a) low demand 
and high provision; b) high demand and high provision; c) low demand and low provision and d) high 
demand and low provision. Those regions have decreasing order in educational opportunities. 
Most parts of the urbanized areas of both cities have an equalized relation between demand and 
provision and there are not a lot of areas where children have high educational opportunities. But the 
families that live in those areas have a higher socio-economic status than the average, but their location 
regarding the urban development differ in the two cities. The areas of low educational opportunities in 
both cities are the peri-urban areas and consolidated informal settlements of low social development. 
Even if there are some differences in the details of the results, the different policies of education in the 
two analyzed cities do not have effects on the general scheme of the spatial distribution of educational 
opportunities. One difference between these cities is related to the percentage of children living in areas 
of disequilibrium between demand for schools and provision of schools. In Rio de Janeiro 1% of children 
living in areas with the worst educational opportunities (high demand and low provision). in the city of 
Belo Horizonte, the result is 0.06%. Other aspect is about the consequences of educational policy in Belo 
Horizonte (based on the model of school catchment areas). The results show that 57% of children live in 
areas with provision and demand balanced. In the city of Rio de Janeiro this percentage is only 17.4%. 
Other result is the analysis of the average of Social Development Index according to the dimensions of 
the Spatial Index of Educational Opportunities. Tables 1 and 2 show the results for Rio de Janeiro and 
Belo Horizonte, respectively. We can observe an association between educational opportunities and the 
social development. In both cities, the areas with the worst social conditions are also the areas with the 
worst educational opportunities. The opposite is also true.  
Table 1. Average of SDI by dimensions of SIEO – Rio de Janeiro 
Dimensions of SIEO 
Demand for schools/ Provision of schools 
High Middle Low 
High 0,59 0,55 0,46 
Middle 0,59 0,57 0,52 
Low 0,62 0,58 0,54 
Table 2. Average of SDI by dimensions of SIEO – Belo Horizonte 
Dimensions of SIEO 
Demand for schools/ Provision of schools 
High Middle Low 
High 0,67 0,57 0,40  
Middle 0,72  0,60  0,49 
Low 0,79 0,65  0,58  















































Fig. 4. Spatial Index of Educational Opportunities – Belo Horizonte 
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6. Conclusions 
This article explores the operationalization of the concept of the objective geography using 
geoprocessing methodologies and tools. The analyses have been developed in order to construct an Index 
of Educational Opportunities combining the demand of children from 6 to 14 years for fundamental 
education schools and provision of schools.  
We are considering that this approach is quite beneficial for future studies that focus on identifying the 
relations between objective and subjective geography of educational opportunities, like the studies by 
Galster and Killer [3]. The analytical approach developed permits the characterization of areas with 
different patterns of the relation between demand for schools and provision to schools. It is a excellent 
tool to support to policy actions of planning and governmental interventions especially in areas of lacking 
school provision both in areas with low or high demand. 
The presented study does not only characterize the relation of the spatial distribution of children and 
their options for attending schools, it highlights as well aspects of social segregation and public policies. 
It thus can contribute for better planning and supporting actions of local governments and can be 
conducive to further studies on neighborhood effects and school choice. 
This analysis does not incorporate the dimension of quality of schools measured for example by results 
of standardized evaluations. This is an extremely important dimension and our intension is to realize the 
construction of a Spatial Index of Educational Opportunities that considers an indicator of quality as well. 
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